Citation: Haddad, M. ORCID: 0000-0002-4822-5482, Pinfold, V., Ford, T., Walsh, B. and Tylee, A. (2018). The effect of a training programme on school nurses' knowledge, attitudes, and depression recognition skills: The QUEST cluster randomised controlled trial. Abstract 18 Background 19 Mental health problems in children and young people are a vital public health issue. Only 20 25% of British school children with diagnosed mental health problems have specialist mental 21 health services contact; front-line staff such as school nurses play a vital role in identifying 22
and managing these problems, and accessing additional services for children, but there 23 appears limited specific training and support for this aspect of their role. 
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 Our evaluation showed that this educational intervention was associated with some 21 positive improvements in school nurses' attitudes to depression and its management, 
37
Many mental health problems commence in early life: a systematic review of studies 38 incorporating standardised diagnostic assessments indicates a world-wide pooled prevalence 39 of 13.4% among children and adolescents (Polanczyk et al. 2015) . Anxiety and depressive 40 disorders make up around half of this (Green et al. 2005 ). These problems are associated with 
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There is widespread stigma associated with mental health problems, and for this reason 5 together with heterogeneity of presentation, a large proportion of young people with mental 6 health problems are not identified and offered evidence-based support and treatment. Among 7 all age groups, people may have uncertainties and fears about depression and its treatment, 8 but these difficulties may be particularly relevant to young people, resulting in low levels of 9 help-seeking from mental health professionals (Gulliver et al. 2010 ) as well as from non-10 professional supports (Biddle et al. 2004) . Health professionals experience difficulty in 11 accurately recognising depression in all age groups, with a systematic review indicating that 12 around half of people presenting with depression are not correctly identified by nurses 13 (Mitchell & Kakkadasam 2011 
20
This is important as unrecognised problems indicate missed opportunities to intervene to 21 interrupt the trajectories associated with long-term negative outcomes (de Girolamo et al. and managing common difficulties, together with knowledge about how to access more 34 specialised services for those children they cannot manage themselves (Ford et al. 2007 ).
36
Basing mental health promotion and prevention activities within school fits logically with 37 their expanding role with greater focus on health and well-being (OECD 2014). School-based 38 mental health initiatives include universal whole-school programmes, typically addressing 39 areas such as problem solving, interpersonal skills, empathy, and coping with stress (Fazel et 
46
To help determine the best approaches for enhancing school nurses' confidence and skills in 47 managing common mental health problems, we conducted a UK-wide survey to examine their 48 role, attitudes, and needs in relation to this area of practice (Haddad et al. 2010 ). This study 49 indicated the extent of school nurses' involvement and commitment to mental health work 50 with young people; 93% agreed that this was an integral part of their job, and for most (55%) 51 this occupied more than a quarter of their work time. However, nearly half (46%) of 52 respondents reporting having not received any post-registration training in mental health.
53
School nurses' attitudes indicated a rejection of stigmatizing views of depression and strong 54 acknowledgement of their role in providing support. They identified working with young 55 people who self-harm and recognizing and being better equipped to assist in managing 1 depression and anxiety as key topics for staff development programmes. Focus groups that we 2 conducted with school nurses based in two English cities in a separate study (Pryjmachuk et 
49
Participants' accuracy of depression identification was measured using a vignette method. highly likely to be clinically depressed 3 4 Scores were converted to a dichotomous rating of non-depressed (0 or 1) or depressed (1 or 5 2). Five of the vignettes represented depression cases, and seven, although manifesting 6 difficulties and distress, were non-cases. The judgement and scoring of 7 clinician experts 7 enabled consensus about depression caseness: the extent of agreement for expert raters' 8 identification of intended cases was 94%, whereas for non-cases, it was 86%. Additionally, 9 the intra-class correlation between the caseness ratings of the different raters for the 12 10 vignettes was determined as 0.733 (95% CI 0.547 to 0.893; df = 11; P<0.001).
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Pilot study 
51
Procedures: participant recruitment, intervention delivery, and measurement 52 Recruitment to the cluster RCT was from 30 of the 31 NHS London PCTs: school nursing 53 services and teams were organised at PCT level and this was deemed the most appropriate 54 way to structure the recruitment and random allocation, and to deliver the training 55 interventionso PCTs were the clusters for this trial. Senior managers with responsibility for 1 school health were contacted within each of these PCTs with information about the study and 2 details of the extent of involvement required from school nurse participants. 3 4 As is usual in cluster trials, initial consent for individual school nurse's involvement was 5 provided by relevant managers who were appropriate to make decisions on behalf of the 6 entire cluster and to act as cluster gatekeepers. PCT school nurse teams were enrolled on a 7 'first-come first served' basis, based on a positive response from the relevant service manager 8 to the invitation and a commitment support the involvement of at least half (and ideally all) of 9 all employed school nurses to attend the training activities and complete the study measures.
10
This cluster-level consent was provided for the school nurse teams of fifteen London PCTs, 11 following which further enrolment to the trial was stopped. Two of these withdrew from the 12 study prior to cluster allocation to the trial arms, leaving the school nurse teams of thirteen 13 London PCTs (clusters) which were randomly allocated to the two study arms. Random 4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53 Invited to participate (30 Clusters=PCTs) Included (15 clusters) Declined to participate/ failed to respond (13 clusters)
Withdrew following initial acceptance (2 clusters) Randomized (13 clusters, n = 146) Allocated to intervention (7 clusters, n = 81) 
Allocation Enrollment

23
Depression detection by vignettes
24
At baseline, the overall sensitivity based on the 5 vignettes devised to represent 'true cases' of 25 depression was 66.3%, whereas overall specificity derived from the 7 vignettes that 26 represented 'non-cases' of depression was 48.3%. The sensitivity of depression recognition 27 varied between the trial clusters from 52% to 86.7%; specificity varied between clusters from 28 39 .3% to 57.1% 29 30 There was no statistically significant difference between the trial clusters as determined using 31 one-way ANOVA (F 12 , 130 = 1.237, P = 0.265. The intra-cluster correlation coefficient of 32 sensitivity ratings (baseline) was 0.013; whilst for specificity it was 0.004.
34
Following the training, no significant differences were evident between the intervention and 35 control groups for sensitivity of depression recognition at either the three-month or nine-36 month follow-up. However, for participants' specificity ratings, there were significant 37 differences between groups following the intervention at three-months (49.3% v 57.1%, 38 P=0.039) and at nine-months (45.3% v 52.9%, P=0.001) ( Table 1 ).
40
Knowledge
41
Mean (Standard Deviation) values at baseline between the trial clusters ranged from 8.29
42
(1.60) (cluster 9) to 11.73 (2.19) (cluster 1); the overall mean score was 10.46 (2.40).
43
There was a statistically significant difference between the trial clusters as determined using 44 one-way ANOVA (F 12,132 = 2.162, P=0.021); though, a Tukey post-hoc test indicated that no 45 particular between-cluster differences in knowledge test scores were statistically significant 46 (Tukey HSD using harmonic mean sample size n=8.911; P=0.089). The intra-cluster 47 correlation coefficient of knowledge scores (baseline) was 0.095.
49
Significant differences in knowledge scores between the trial groups were evident at the 50 three-month and the nine-month time-points. The mean difference at three months was 2.80 51 (95% CI 1.73 to 3.87), P<0.001; this corresponds to a 12.7% difference on the knowledge 52 measure, a large effect size d = 0.97 (95% C.I. 0.58 to 1.35) (Table 1) .
54
For the three-month time-point, linear regression including trial allocation group, baseline 1 knowledge score and specialist practitioner status as predictors indicated a significant effect 2 of allocation to training (P=0.002 coefficient (β) for group effect =0 2.318). The overall 3 model fit (R 2 ) was 0.331.
5
At nine-months the difference between the control and intervention groups reduced (β=1.75, 6 95% CI 2.94 to 0.56), but remained significant (P=0.001) (β for group effect = 1.354). The 7 overall model fit (R 2 ) was 0.283, and the effect size was moderate: d = 0.64 (95% C.I. 0.20 to 8 1.07). 
10
17 18
Attitudes 19
The mean baseline values (SD) of the DAQ subscales were similar for intervention and 20 control participants: for professional confidence, 60.91 (15.66); for tendency to defer to 21 experts, 68.76 (16.26) ; and for pessimistic view of depression, 32.94 (11.69).
23
There were significant differences between clusters at baseline for two of the DAQ sub-24 scales: professional confidence (F 12,132 = 3.374, P<0.001); and pessimism about depression 25 (F 12,129 ) = 2.281, P=0.012). Tukey post-hoc tests indicated between-cluster differences in 26 attitude scores were statistically significant for professional confidence in three clusters 27 (3, 4, 7) and for pessimism in two clusters (2, 5) . For the summed 12 DAQ items included in 28 the sub-scales, the intra-cluster correlation coefficient was 0.033.
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The attitude factor concerning professional confidence improved post-training (60.94 to 31 67.86) whereas among the control group participants no improvement was evident (60.88 to 32 60.25) (Table 1) . GLS regression analysis indicated a significant between groups difference 33 controlling for baseline values and specialist practitioner status (β for group effect = 7.207; 34 z=2.91). The overall model fit (R 2 ) was 0.478. At the nine-month follow-up, the difference 35 between groups in professional confidence had diminished and was no longer statistically 1 significant (P=0.34).
3
There were no significant changes in the other DAQ attitude factors at the three-month 4 outcome point. However, at the final nine-month time-point, the factor involving an 5 optimistic or pessimistic view of depression and its response to treatment was significantly 6 different between the groups (P=0.003) with the scores indicating a more positive view 7 among the intervention group, whilst the control group ratings on these items had become 8 slightly more negative. resulted in a higher level of correct identification (baseline sensitivity was 66%) than in a 21 meta-analysis of nurses' depression identification across all settings, which was 42% 22 (Mitchell & Kakkadasam 2011 ). This higher level may be associated with a limited potential 23 for improvement following training. Conversely, the vignettes provided a measure of 24 specificity (48% at baseline) that was substantially lower than that found in real-world 25 studies, with meta-analysis results for nurses across all settings found to be 84% (Mitchell & 
26
Kakkadasam 2011).
28
In this study it was impossible to blind participants to their allocation group, and participants' 29 knowledge of group assignment may lead to the harbouring of expectations or to feeling 30 deprived, which may influence responses. We mitigated against this by a waiting-list type 31 design wherein the control group was provided with the training intervention at the end of the 32 trial: this is likely to have contributed to the higher level of retention evident in the control 33 compared to the intervention arm of the trial. The way in which outcome measure collection 34 was supervised and administered (to prevent sharing of knowledge test answers and over-35 familiarisation with other measures) meant that the data collectors were not blind to study 36 group either. However, the outcome measures were all in standardised self-report format, so 37 there was little room for researcher-participant interaction to influence ratings. Coding of 38 completed questionnaires enable blinded data entry and analysis.
40
This study was conducted in 13 London PCTs/boroughs, and although the service settings 41 encompassed inner city and suburban areas and each cluster was comprised of a different 42 service organisation, this may nonetheless limit the generalisability of study findings to other 43 locations and services. Recruitment was based on a first-come, first-served basis, and the 44 participating 13 PCT were the initial responders to invitations sent to all the 31 inner and 45 outer London PCTs. This recruitment approach may have resulted in selection of services 46 with greater interest and commitment to this area of service provision than those whose 47 response was delayed or not forthcoming.
49
Loss of participants during study follow-up may be a source of bias and will reduce power 50 affecting the validity, reliability and generalisability of results, with loss of 20% or more 51 commonly regarded as a marker of a lower quality study and of more serious threats to 52 validity (Fewtrell et al. 2008) . In this study, 70% of the recruited sample completed outcome 53 measures at the three-month principal outcome point (ranging from 79% for the knowledge 54 measure, to 63% for the judgements of sensitivity and specificity). At the nine-month follow-55 up, there were substantially fewer completed measures, overall 60%, and the extent of 1 attrition was larger in the intervention than control arm (completed outcome measures: 52% 2 compared to 71%). The extent of loss to follow-up is a clear weakness of this study; however 3 the baseline characteristic specialist practitioner status in each trial arm was found not to 4 differ between those seen and not seen at follow-up, which suggests that attrition did not 5 substantially differ between trial arms or between baseline and follow-up in regard to this 6 measured variable (specialist practitioner status at baseline: 49.2% -control, 53.1% -7 intervention; at 3-months: 48.1% -control, 56.7% -intervention; and at 9-months: 52.3% -8 control, 59.5% -intervention). 9 10 Attrition was related in part to exceptional workforce demands at the time of this study. In 
